P rofessional and public support for advance care planning (ACP) has risen as the specialty of palliative care experiences exponential growth and plays an increasingly important role in community-based healthcare practices. 1 Aimed at alleviating pain and suffering, ACP involves enhancing understanding of treatment options and encouraging people to communicate and document their preferences for end-of-life care. ACP is a central function of palliative care.
A common aspect of ACP includes the completion of forms such as advance directives, living wills, and powers of attorney for healthcare, collectively known as advance health care directives (AHCDs) and Physician Orders for Life-Sustaining Treatment (POLST). AHCD are legal documents used in California that two qualified adult witnesses need to sign. POLST are used to translate individual preferences into specific medical orders that all healthcare professionals honor. They are recommended for individuals with a life expectancy of 1 to 2 years. 2 The individual or a surrogate (in most states) and the physician making the order must sign POLST forms. It was hoped that adoption of electronic health records (EHRs) would facilitate documentation and retrieval of people's wishes captured in AHCD and POLST forms, but previous research has demonstrated that ACP documentation was infrequently and inconsistently found in the EHR of a large healthcare delivery organization. 3 With the growing public demand for access to critical health data across care settings, such as the investment in building health information exchanges, 4 it is essential that important ACP information be included in the EHR so that multiple clinicians, even from different healthcare organizations, can retrieve it, understand what is most important to individual patients, and clarify their preferences for end-of-life care. This can be particularly important for individuals with serious illnesses and multiple chronic conditions (MCCs) because they face a number of challenging and preference-sensitive decisions (e.g., whether to have cardiopulmonary resuscitation (CPR) and artificial feeding and who will speak for them if they are unable or unwilling to speak for themselves). Furthermore, clinicians have been encouraged to discuss with patients or their surrogates life values, goals, and treatment preferences and to use this knowledge, gained in periodic revisiting of perceptions over time, as a guide for matching subsequent care decisions with the person's wishes, 1 yet such discussions may be wasted if clinicians cannot readily access those preferences when necessary, 4,5 regardless of how sophisticated health information exchanges are.
Community-based palliative care aims to meet the needs of community-dwelling individuals living with serious chronic illnesses, allow time for deeper individual and family understanding of illness and care goals, and offer new opportunities to avoid health-related crises and provide continuing person-and family-centered support, 6 but referral by a physician is usually required before an individual can receive palliative care services. Physician factors such as length of practice, knowledge, and personal experience with palliative care are significantly associated with palliative care referral decisions. 7, 8 Furthermore, some physicians conflate hospice and palliative care and have difficulty identifying the appropriate time to refer individuals with an unpredictable prognosis trajectory. 9 We examined the association between use of community-based palliative care services and changes in ACP documentation in the EHR by analyzing ACP documentation patterns over a 2-year period as a healthcare system implemented a community-based palliative care program. In addition to the Palliative Care Program, PAMF has a universal "health maintenance reminder" to have an "advance directive discussion," which is triggered in the EHR for all patients when they turn 65. The reminder will keep appearing until a clinician has satisfied it. Furthermore, the advance directive is a part of the health questionnaire in the Welcome to Medicare and Medicare Annual Wellness Visit EpicCare EHR SmartSet, which is a standardized ordering and documentation tool requiring clinicians to document the existence of an advance directive. Beginning in 2013, information on the date when individual ACP was documented became available in the EHR, after a change in the PAMF EHR workflow at the end of 2012. The identity of the clinician who documented ACP has also been recorded in the EHR since then. Beyond these standard workflows, it is up to individual clinicians as to when and how to have ACP discussions with patients and where to document ACP decisions in the EHR. Although some clinicians note ACP in the problem list in the EHR, which makes it digitally extractable, others describe it in free text in the encounter notes. 10 We examined changes in ACP documentation practices in 2013-14 and investigated the association between use of palliative care services and ACP documentation practices for older adults with serious illness and MCCs. We hypothesized that the rate of digitally extractable ACP documentation would be associated with receiving palliative care services. We used propensity score weighting 11 to address the potential selection bias of palliative care service use.
METHODS

Setting
Data Source
We considered a person's ACP documentation to be digitally extractable if it was found in the problem list of EpicCare EHR because it is the first place in the EHR where clinicians look for ACP decisions and it is extractable.
Participants
Inclusion criteria were that participants be active patients in 2013-14 (having at least one in-person encounter with a PAMF clinician in 2013-14), be aged 65 and older, have at least one condition from the list of serious illness diagnosis codes in the National Committee for Quality Assurance (NCQA) 12 problem list, not have any ACP before 2013, and have no record of using palliative care before 2013. The last two criteria enabled us to construct a "clean window" to examine the association between receiving palliative care services and ACP documentation in the problem list in an observational study. 13 The study cohort included 3,444 unique individuals meeting these inclusion criteria. We constructed a panel data set with person-month as the unit of analysis.
Measurement
Outcome variables included an indicator for having AHCD and an indicator for having POLST documented in the problem list area of the EHR. The main explanatory variable was an indicator for receiving palliative care. Covariates included participant characteristics (age, sex, race and ethnicity, an indicator variable for MCCs based on Charlson Comorbidity Index score, 14 type of serious illness, number of distinct clinicians encountered), characteristics of the participant's most frequently encountered clinician in a particular month, and that clinician's sex and specialty and the geographic division in which he or she practiced. Secular trend was accounted for by the number of months since January 1, 2013, the beginning of the observation period. We used generalized estimation equations to examine the association between having ACP documentation, receiving palliative care, and the explanatory variables listed above. Because participants were not randomly assigned to receiving palliative care services (treatment) or not (comparison), we controlled for differences between those two groups using propensity score weights.
12 A propensity score model was estimated using logistic regression, with covariates evaluated at the beginning of 2013, including participant and clinician characteristics and interaction terms of some covariates. Mean comparison test results show that the two groups of participants were not statistically significantly different from each other in these covariates after applying the propensity score weights (detailed results available upon request). For sensitivity analyses, we used one-to-one nearest-neighbor propensity score matching with replacement. The results were similar. The SutterHealth institutional review board approved this research. Table 1 displays the ACP documentation rates of participants dichotomized according to receipt of palliative care during the 2-year period. Of the 6% of seriously ill individuals who had received palliative care services (n = 199), 3.5% had AHCD only, 30.2% had POLST only, 31.2% had AHCD and POLST, and 35.2% had neither during the 2-year observation period. The rates of ACP among those who did not use any palliative care (n = 3,245) were much lower, despite having serious illnesses, 89.1% had neither AHCD nor POLST. Figure 1 shows trends of ACP documentation rates from January 2013 to December 2014, comparing participant who received palliative care with those who did not. Although fewer than 2% of those without palliative care had POLST, for those with palliative care services the rates Table 2) . Furthermore, individuals served by clinicians in the Santa Cruz division, the first division to implement palliative care, were far more likely to have an accessible POLST (OR = 4.98, 95% CI = 1.43-17.39) than those in the Camino division.
RESULTS
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DISCUSSION
Digitally extractable documentation of ACP is a necessary condition for ensuring that healthcare providers are able to view and act upon an individual's identified preferences. We used the problem list in the EHR as a surrogate measure of ACP discussions and found that most individuals with serious illnesses did not have digitally extractable ACP documents. Rates of ACP documentation in our sample were similar to those that others have found. 15 Systematic reviews indicate that ACP and early discussions about goals of care enhance quality of life, decrease nonbeneficial care, improve family outcomes, and may reduce costs. 15 Although palliative care is still predominately provided in hospice and hospital settings in the United States, [16] [17] [18] outpatient palliative care is growing. 19 The PAMF Table 1 ). Most of these had not received palliative care and did not have digitally extractable ACP in their EHR, even though they had life-limiting serious illnesses such as severe heart failure or oxygendependent chronic obstructive pulmonary diseases. There are some caveats to keep in mind when interpreting our results. First, this was an observational study of ACP documentation in a digitally extractable location in the EpicCare EHR without randomization of participants to palliative care or not. Although propensity score weighting allowed us to mimic randomization based on observable factors, it could not exclude potential effects of unobservable confounders. Therefore, the findings show association rather than causal relationship. Second, our measure of ACP documentation relied on EHR problem list entry. It did not include ACP documented in other locations in the EHR. 7 It is unknown whether individuals without ACP documentation in the problem list had had ACP conversations or if they had had them without subsequent documentation in the problem list. Although relying on problem lists could underestimate the true rates of ACP conversations and its documentation in the EHR, 3, 20 it provided a surrogate measure of whether ACP documentation was accessible or digitally extractable, which is an essential prerequisite for ensuring that people's wishes can be honored. We also acknowledge that the problem list may not provide the most accurate information about ACP documentation. For example, signed, legally acceptable ACP documentation may not accompany some ACP in the problem list, although the PAMF Palliative Care Team examines the accuracy of the ACP documentation in the problem list at intake of new patients and found that signed and scanned ACP documents did not accompany only a small percentage (5-10%) of the ACP in problem list. Because only records of individuals referred to palliative care are being reviewed this way, this low error rate may not be applicable to other individuals.
Implications for Policy or Practice
Although there may be increasing documentation of ACP in the EHR over time, we must be mindful of the quality of these ACP conversations. Completion rates of POLST and AHCD by themselves do not mean success if they do not stem from ongoing in-depth dialogue about people's fears, hopes, and goals and result in treatment aligned with their wishes. 21 Ultimately, the hope would be that earlier ACP conversations would lead to enhanced goalconcordant care.
Palliative care is a high-value but limited resource. 22 Ideally, palliative care should be integrated into medical care for seriously ill individuals, but there is a shortage of palliative care clinicians locally and nationally. There are 8
palliative care physicians out of more than 1,400 physicians at PAMF. Between 2013 and 2014, only 6% of seriously ill individuals at PAMF were seen in PAMF's palliative care program. Substantial barriers to access to community-based palliative care means that palliative care delivered by board-certified palliative care specialists will be available for only a minority of individuals. We need to meet the needs of the majority of people who those specialists will never see. Similar to collaborative care for individuals with depression to address the shortage of psychiatrists, 23 team-based care for individuals with serious illness could include palliative care specialists as consultants and trainers, who would provide specialized support in challenging situations and, as the Institute of Medicine has suggested, train other clinicians to provide "primary palliative care." 24 In conclusion, digitally extractable ACP documents could increase the likelihood that people's wishes are accessible to clinicians in a health system and across shared, interoperable EHRs to enable clinicians outside of individual delivery systems to access them.. We found that palliative care service use was associated with higher rates of ACP, after controlling for organizational and participant characteristics using a propensity score weighting method. Scalable interventions targeted at non-palliative care clinicians for universal access to ACP are needed to ensure that people's wishes can be honored wherever and whenever they cannot speak for themselves.
